Progesterone, oestradiol and oxytocin and their in vitro effect on maintaining the number of gap junction plaques in human myometrium at term.
Previous studies by electron microscopy and laser confocal microscopy of immunohistochemically stained sections have shown that during pregnancy the extent of gap junction formation in human myometrium is low, but that an increase occurs in the active stages of labour despite a high concentration of progesterone in maternal blood. The present investigation focused on the effect of in vitro exposure of isolated myometrial tissue to progesterone, oestradiol and oxytocin, on the number of gap junction plaques in human myometrium at term. Myometrial biopsies were obtained at term from 13 pregnant women who had an elective caesarean section in the 37th or 40th week of pregnancy. The biopsies were immersed immediately in Hepes buffer and buffer containing 0.5, 5.0 micrograms mL-1 of progesterone, and 0.1 micrograms mL-1 of oestradiol. The muscle biopsies were trimmed under a stereo microscope into strips along the bundles of smooth muscle cells and mounted in tissue baths, superfused with Hepes buffer supplemented with glucose (0.01 mM); subsequently the strips were exposed to buffer containing different concentrations of progesterone, oestradiol and oxytocin. Incubation of the muscle strips for 180 min resulted in a significant decrease of the number of gap junctions (P < 0.01). Neither oestradiol or oxytocin, alone or in combination, had a significant effect on the maintenance of the number of gap junctions. The progesterone concentration of 5.0 micrograms mL-1, combined with oxytocin, and with or without oestradiol has a significantly positive effect on the number of gap junction plaques in strips of human myometrium at term (P < 0.05 vs. buffer alone). The high concentration of progesterone in the superfusion medium during in vitro experiments may be responsible for the maintenance of high numbers of gap junction complexes in term human myometrium. This finding is of interest in the light of findings of persisting high progesterone levels in maternal blood during labour.